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APPENDIX 4 



(Amended) A methodVor obtaining a bioactivity or a biomolecule of interest, comprising: 

a) screening a librarVof clones generated from nucleic acids obtained directly from a 
mixed population oncells, for a specified bioactivity or biomolecule; 

b) mutating a nucleic acidVequence contained in a clone from the library having the 
specified bioactivity or biqmolecule; and 

c) comparing the bioactivity or biomolecule from b) with the specified 
bioactivity or biomolecule wherein a difference in the bioactivity or biomolecule 
is indicative of an effect of sequence mutation, thereby providing the bioactivity 
or biomolecule of interest. 



The method of claim 1, wherein the biomolecule is a nucleic acid sequence. 

The method of claim 2, wherein the nucleic acia sequence is a DNA or RNA sequence. 

The method of claim 2, wherein the nucleic acid Sequence is screened by contacting the 



nucleic acids contained in the clone with at least one\pligonu£teotide probe comprising a 



detectable molecule and at least a portion of the nucleicvacid sequel 



ce of interest; and 



identifying nucleic acid sequences containing a complement to the/at least one 
oligonucleotide probe with an analyzer that detects a\detecta^l£ / signal from the detectable 
molecule. 

The method of claim 4, wherein the detectable jtfolecule is a chro\nogenic or a 
fluorogenic substrate. 



(Amended) The method of claim 4, wherein the detectable signal is fluorescence. 
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7. (Amended) ike method of claim 5, wherein the fluorogenic substrate is umbelliferone 
or a derivative thereof, resorufin or a derivative thereof, fluorescein or a derivative 
thereof, or rhodamine or a derivative thereof. 



8. The method of claim 4 wherein the detectable molecule is a detectably labeled 
oligonucleotide having a^sequence encoding a polypeptide of interest or a fragment 
thereof. 

9. The method of claim 8, when^in the detectably labeled oligonucleotide is labeled with a 
fluorescent molecule. 

10. The method of claim 2, wherein the screening is by PCR amplification of a nucleic acid 
sequence of interest using primersWibstantially complementary to the sequence of 
interest or sequences flanking a nucleic acid of interest and having a detectable molecule. 

1 1 . The method of claim 2, wherein the screening is by hybridization of an oligonucleotide 
substantially complementary to a nucleic acid sequence of interest and having a 



detectable molecule. 



1 2. (Amended) The method of claim 2, furtlre r comprising comparing the mutated nucleic 
acid sequence of interest to the non-mutatqd nucleic abyjd sequence to identify the 
nucleotide sequence mutation. 



13. The method of claim 12, wherein the comganson \s performed using a sequence 
comparison algorithm. 

14. The method of claim 1 , wherein the bioactivity is provided by a polypeptide. 

1 5. The method of claim 1 , wherein the bioactivity is an enzymatic activity. 
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16. The method of claim 15, wherein the enzymatic activity is provided by an enzyme 
selected from the grVip consisting of lipases, esterases, proteases, glycosidases, glycosyl 
transferases, phosphatases, kinases, mono- and dioxygenases, haloperoxidases, lignin 
peroxidases, diarylpropalne peroxidases, epozide hydrolases, nitrile hydratases, nitrilases, 
transaminases, amidases, and acylases. 

17. The method of claim 1, wherein the library is an expression library. 

18. The method of claim 1, wherein the library contains DNA obtained from an 
environmental sample. 

19. The method of claim 1 , wherein\he library contains DNA obtained from extremophiles. 

20. The method of claim 19, wherein the extremophiles are thermophiles. 

21 . The method of cla m 20, wherein the extremeophiles are selected from the group 
consisting of hyperthermophiles, psy^hrophiles, halophiles, psychrotrophs, alkalophiles, 
and acidophiles. 



(Amended) The method of claim 17,\wherein the screening comprises contacting a 
clone with a substrate wherein interactionW the substrate with the bioactivity or 
biomolecule contained in the clon&producas a detectable signal. 



24. The method of claim 22, wherein the uioactive supstrate comprises CI 2FDG. 

25. The method of claim 22, wherein the substraj^comprises a first test protein linked to a 
DNA binding moiety and a second tesp^rotein |inked to a transcriptional activation 
moiety, wherein modulation eftfie interaction ohthe first test protein linked to the DNA 
binding moiety with the second test protein linkedto the transcription activation moiety 
results in a change in the expression of a detectableWotein. 
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26. The method of claim\22, wherein the screening is by expression of nucleic acid. 



27. (Amended) The method of claim 1 , further comprising, prior to (a), obtaining nucleic 
acids from th e Cone cl„ ing , h e specif « o r bi „ m o,ec U ,e. 



28. The method of claim 27, wherein obtaining the nucleic acids contained in the clone 
comprises contacting the clone with a complementary nucleic acid, or fragment thereof, 
thereby allowing hybridizationpf the clone nucleic acids with the complementary nucleic 
acid and isolation thereof. 

29. The method of claim 28, wherein trie complementary nucleic acid or fragment thereof 
comprises a solid phase bound hybridization probe. 



(Amended) The method of claim 1 wherein the nucleic acid sequence is mutated by a 
method selected from the group consisting of error-prone PCR, shuffling, 
oligonucleotide -directed mutagenesis, assembly PCR, sexual PCR mutagenesis, in vivo 
mutagenesis, cassette mutagenesis, recursive ensemble mutagenesis, exponential 
ensemble mutagenesis, site-specific mutagenesis, ligation reassembly, GSSM and any 



combination thereof. 



3 1 . (Amended) The method of claim 1 /yhereilj nuclejic acid sequence is mutated by error- 
prone PCR. 

32. (Amended) The method of claim 1 , wherqijj^e nucleic acid sequence is mutated by 
shuffling. 

33. (Amended) The method of claim 1 , wherein the r\ucleic acid sequence is mutated by 
oligonucleotide-directed mutagenesis. 
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(Amended) Tn£ method of claim 1, wherein the nucleic acid sequence is mutated by 
assembly PCR. 



35. (Amended) The method of claim 1, wherein the nucleic acid sequence is mutated by 
sexual PCR mutagenesis. 

36. (Amended) The method of claim 1, wherein the nucleic acid sequence is mutated by in 
vivo mutagenesis. 

37. (Amended) The metho<\ of claim 1 , wherein the nucleic acid sequence is mutated by 
cassette mutagenesis. 

38. (Amended) The method oY claim 1, wherein the nucleic acid sequence is mutated by 
recursive ensemble mutagenesis. 

39. (Amended) The method of cjaim 1 , wherein the nucleic acid sequence is mutated by 
exponential ensemble mutagenesis. 

40. (Amended) The method of claifn 1, wherein the nucleic acid sequence is mutated by 
site-specific mutagene^j 

41 . (Amended) The method oRclaim \l , comprising screening the clone of (b) for a further 
specified protein or enzymatic kctivitv prior to mutating the nucleic acids. 



42. The method of claim 1 , wherein the library is generated in a prokaryotic cell. 

43. The method of claim 1 , whereifKfhe library is generated in a Streptomyces sp. 

44. The method of claim 43, wherein the Strentomyees is Streptomyces venezuelae. 

45. The method of claim 42, wherein the prokaryotic cell is gram negative. 
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46. The method of claim 42, wherein the prokaryotic cell is a Bacillus sp. 

47. The method of claiJp 42, wherein the prokaryotic cell is a Pseudomonas sp. 

48. (Amended) The ritethod of claim 1 , wherein the library is screened by contacting a 
clone of the library with a substrate, wherein a bioactivity or biomolecule produced by 
the clone is detectable tfy a difference in the substrate prior to contacting with the clone 
as compared to after contacting. 

49. The method of claim 1, wfterein the library is normalized before screening the library. 

50. The method of claim 1 , whelrein the bioactivity or biomolecule is a gene cluster or 
fragment thereof. \ 

5 1 . The method of claim 1 , wherein the bioactivity or biomolecule is a polypeptide in a 
metabolic pathway. \ 

(Amended) A method for identifying a bioactivityor a biomolecule of interest, 
comprising: \ 

a) screening a library of clones generated from pooled nucleic acids obtained 
directly from a plurality of isolates for a specified bioactivity or biomolecule; and 

b) identifying a clone whic?h contains>he specified bioactivity or biomolecule. 
53. (Amended) A method for identifying a bioactivity or a biomolecule of interest, 

comprising: \ \/ 

a) screening a library of clon^generated from pooled nucleic acids obtained 
directly from a plurality of isolates fW a specified bioactivity or biomolecule; 

b) mutating a nucleic acid sequence contained in a clone having the specified 
bioactivity or biomolecule; and \ 
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c) comparinguhe bioactivity or biomolecule from b) with the specified bioactivity or 
biomolecule wherein a difference in the bioactivity or biomolecule is indicative of an 
effect of introducing at least one sequence mutation, thereby providing the bioactivity or 
biomolecule of interesl 

54. (Amended) A methoq for identifying a bioactivity or a biomolecule of interest, 
comprising: 

a) screening a library ©f clones generated from pooling individual gene libraries 
generated from the nucleic acids obtained directly from each of a plurality of 
isolates for a specified! bioactivity or biomolecule; and 

b) identifying a clone whip contains the specified bioactivity or biomolecule. 

55. (Amended) A method for identifying a bioactivit ' or a biomolecule of interest, 
comprising: 

a) screening a library for a specified bioactivity or biomolecule wherein the library is 
generated from pooling individual gene libraries generated from the nucleic acids 
obtained directly from eachlof a plurality of isolates; 

b) mutating a nucleic acid sequence contained in a clone having the specified 
bioactivity or biotaolecule; anl 

c) comparing the bioactivityW biomolecule from c) with the specified bioactivity or 
biomolecule wherein a diff^enqe/n the bioactivity or biomolecule is indicative of 
an effect of introducing at teast one sequence mutation, thereby providing the 
bioactivity or biomolecule of interest. 



56. A method of identifying a bioactivity or biomolecule of interest, comprising: 
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(a) 



screening a library of clones generated from the nucleic acids from an enriched 
population ofWganisms for a specified bioactivity or biomolecule; and 



(b) identifying a clVne containing the specified bioactivity or biomolecule^ 



57. (Amended) A method of identifying a bioactivity or biomolecule of interest, 



comprising: 



a) screening a library \f clones generated from nucleic acids obtained directly from 
an enriched population of organisms for a specified bioactivity or biomolecule; 

b) mutating a nucleic acid sequence contained in a clone having the specified 
bioactivity or biomolecule; and 

c) comparing the bioactivity or biomolecule from b) with the specified bioactivity or 
biomolecule wherein a difference in the bioactivity or biomolecule is indicative of 



an 



effect of introducing at Ueast one sequence mutation, thereby providing the 



bioactivity or biomolecule of interest. 
58. (Amended) A method for identifying a bioactivity or a biomolecule of interest, 



comprising: 



(a) incubating nucleic aciMs obtained dirfcctly from a mixed population of organisms 
with at least one oligonucleotide probeWmprising a detectable molecule and at least a 
portion of a nucleic acid sequendt enaXfg a molecule of interest under such conditions 
and such time to allow interaction'?* complementary sequences; 



(b) 



identifying nucleic acid sequenceslhaving a complement to the oligonucleotide 



probe using an analyzer that detects the detectable molecule; 



Amendment In Response to May 2, 2002 Office Action 
U.S. Serial No. 09/663,620 
Filed: Sept. 15,2000 
Applicant: Jay M. Short 



58 



NEWYORK 50822v I 




PATENT 
Dkt. No. DIV- 1140-3 




(c) generating a library from the identified nucleic acid sequences; 

(d) screening the library for a specified bioactivity or biomolecule; 

(e) mutating a nutleic acid sequence contained in a clone from the library having the 
specified bioactivity 01 biomolecule; and 

(f) comparing the bioactivity or biomolecule product from (e) with the specified 
bioactivity or biomolecull wherein a difference in the bioactivity or biomolecule is 
indicative of an effect of introducing at least one sequence mutation, thereby providing 
the bioactivity or biomolecule of interest 

59. (Amended) A method for identifying a bioactivity or a biomolecule of interest, 
comprising: 

(a) co-encapsulating in a miWoenvironment nucleic acids obtained directly from a 
mixed population of organisms, \ftith at least one oligonucleotide probe comprising a 
detectable molecule and at least a Aortion of a nucleic acid sequence encoding a molecule 



of interest under such Conditions andlbr&uch time as to allow interaction of 



complementary sequences; 



(b) identifying encapsulated nCiclei^afcids containing a complement to the 
oligonucleotide probe encodinj^emol&cule of interest by separating the encapsulated 
nucleic acids with an analyzer that detects the detectable molecule; 



(c) generating a library from the separated encapsulated nucleic acids; 
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(d) screwing the library for a specified bioactivity or biomolecule; 

(e) mutatinV a nucleic acid sequence contained in a clone from the library having the 
specified bioactivity or biomolecule; and 

(f) comparing\he bioactivity or biomolecule product from (e) with the specified 
bioactivity or biomcLcule wherein a difference in the bioactivity or biomolecule is 
indicative of an effectW introducing at least one sequence mutation, thereby providing 
the bioactivity or biomolecule of interest. 

60. (Amended) A method\for- identifying a bioactivity or a biomolecule of interest, 
comprising: 

(a) co-encapsulating hA microenvironment nucleic acids obtained directly from an 
isolate of a mixed populationW organisms, with at least one oligonucleotide probe 
comprising a detectable markeV and at least a portion of a polynucleotide sequence 
encoding a molecule having a b\oactivity of interest under such conditions and for such 




time as to allow interaction of complementary sequences; 



(b) identifying encapsulated nuVleic aiids containing a complement to the 
oligonucleotide probe encodfbg theLiecule or interest by separating the encapsulated 
nucleic acids with an analyzeAha>Acts the detectable marker; 

(c) generating a library from the separated encapsulated nucleic acids; 



(d) 



screening the library for a specified bioactivity or biomolecule; 
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(e) mutating a 



,ucleic acid sequence contained in a clone having the specified 



bioactivity or biorwMecule; and 

(0 comparing thelioactivity or biomolecule product from (e) with the specified 
bioactivity or biomoleile wherein a difference in the bioactivity or biomolecule is 
indicative of an effect oV introducing at least one sequence mutation, thereby providing 
the bioactivity or biomolfecule of interest. 

(Amended) A method L obtaining a bioactivity or a biomolecule of interest, 



cr 



compnsin 

O co-encapsuUting in Lcroenvironmen, nucleic acids obtained directly from one 
or more isolates of a mixed Llation of organisms, with a. least one oligonucleotide 
probe comprising a detectablelnarker and a. least a portion of a polynucleotide sequence 
encoding a molecule having a Lctivity of interest under such conditions and for such 



time as 



as to allow interaction of complementary sequences: 



(b) identifyingWapsulated Aucleic^ids containing a complement to the 
oligonucleotide probe encolg th\ mo.eclle of interest by separating the encapsulated 



nucleic acids with an analy 



/zerViat detects 



the detectable marker; 



(c) 



aenerating a library f r^he \eparated encapsulated nucleic acids; 



(d) 



screening 



the library for a specified bioactivity or biomoleeule; 
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(e) mutating a 



,ucleic acid sequence contained in a clone having the specified 



bioactivity or biomolecule; and 

(0 comparing thelioactivity or biomolecule product from (e) with the specified 
bioactivity or biomolecL wherein a difference in the bioactivity or biomolecule is 
indicative of an effect of\ntroducin g at least one sequence mutation, thereby providing 
the bioactivity or biomolekle of interest. 

(Amended) A method fo\ identifying a bioactivity or a biomolecule of interest, 



a) 



comprising: 

co-encapsulating in aLcroenvironment nucleic acids obtained directly from a 
mixture of isolates of a\mixed population of organisms, with at least one 
oligonucleotide probe comprising a detectable marker and at least a portion of a 
polynucleotide sequencelncoding a molecule having a bioactivity of interest 
under such conditions andlfor such time as to allow interaction of complementary 



b) 



c) 



sequences; 

identifyintfenc^pl^^ containing a complement to the 

oligonucleotide probed cod\ng Ac molecule of interest by separating the 
encapsulated nucleic aL wUL analyzer that detects the detectable marker; 
generating a library frorL^parated encapsulated nucleic acids; 

d) screening the libraryfor a specified bioactivity or biomolecule; 

e) mutating the a nucleic acid sequence contained in a clone having the specified 
bioactivity or biomolecule; and 
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0 



63. 



64. 



65. 



66. 



comparing thV bioactivity or biomolecule product from (e) with the specified 
bioactivity orliomolecule wherein a difference in the bioactivity or biomolecule 
is indicative of\n effect of introducing at least one sequence mutation, thereby 
providing the bioVctivity or biomolecule of interest. 
(Amended) A method\)r obtaining a bioactivity or a biomolecule of interest, 

comprising: 

a) screening a library olclones generated from nucleic acids obtained directly from a 
mixed population of \ lis, for a specified bioactivity or biomolecule; 

b) mutating a nucleic ac«\ sequence contained in a clone having the specified 
bioactivity or biomolecule; an< 



c) screening the 



mutated ndcleic acid sequence to obtain the biomolecule or the 



bioactivity of interest. 



The method of claim 63, wherein L biomolecule is a nucleic acid sequence. 

The method of claim 64^r^ acid sequence is a DN A or RNA sequence. 

The method of clai^w^ sequence is screened by contacting the 

nucleic acids contained in the clone w\th au/ast one oligonucleotide probe comprising a 
detectable molecule and at least a pU/f the nucleic acid sequence of interest; and 
identifying nucleic acid sequcnc^tLing a complement to the at least one 
oligonucleotide probe wU^a.yzer It detects a detectable signal from the detectable 



molecule. 



67. 



The method of claim 66, wherein the detecLble molecule is a chromogenic or a 



fluorogenic substrate. 
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71. The 



74. 



75. 



76. 



(Amended) The r4thod of claim 66, wherein the detectable signal is fluorescence. 
(Amended) The method of claim 67, wherein the fluorogenic substrate is 
umbelliferone or a derivative thereof, resorufm or a derivative thereof, fluorescein or a 

derivative thereof, or rhodamine or a deri vative thereof. 

The method of claim 66, wlerein the detectable molecule is a detectably labeled 
oligonucleotide having a sentence encoding a polypeptide of interest or a fragment 

thereof. 

method of claim 70, wheL the detectably labeled oligonucleotide is labeled with a 



fluorescent molecule. 



(Amended) The method of claim 63, wherein the screening is by PCR amplification of 
a nucleic acid sequence of interek using primers substantially complementary to the 



sequence 



of interest or sequencesVnking a nucleic acid of interest and having a 



detectable molecule. 



(Amended) The meth J) d^eto D ^herein the screening is by hybridization of an 
oligonucleotide substantially compleL^to a nucleic acid sequence of interest and 



having a detectable molecule. 



The method of claim 63, wherein toe bioWity is provided by a polypeptide. 
The method of claim 63, wherein thlbAivity is an enzymatic activity. 
The method of claim 75, wherelnlhe enzyLic activity is provided by an enzyme 
selected from the group consisting of lipases\esterases, proteases, glycosidases, glycosyl 
transferases, phosphatases, kinases, mono- ank dioxygenases, haloperoxidases, lignin 
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84. 



85. 



86. 



87 



peroxidases, dilrylpropane peroxidases, epozide hydrolases, nitrile hydratases, nitrilases, 
transaminases, aVnidases, and acylases. 

The method of ckW 63, wherein the library is an expression library. 

The method of claiV 63, wherein the library contains DNA obtained from an 

environmental sample. 

The method of claim k wherein the environmental sample is selected from ice, water, 
permafrost, material of Volcanic origin, soil and plants. 

The method of claim 63Awherein the library contains DNA obtained from extremophiles. 
The method of claim 80, iherein the extremophiles are thermophilics. 



(Amended) The methodlof claim 80, wherein the extremeophiles are selected from the 



group consisting 



of hyperthirmophiles, psychrophiles, halophiles, psychrotrophs, 



alkalophiles, and acidophils) 



The method of claim 63, whelin the screening comprises contacting a clone with a 



substrate 



labeled with a detectable molecule wherein interaction of the substrate with the 

TThrcontaWd in the clone produces a detectable signal. 



bioactivity or bipmeteci 

The method of claim 83, whereinVhe substrate is a bioactive substrate. 
The method of claim 83, wheVein the bXtive substrate comprises CI 2FDG. 
The method of claim 83, wher\in ^ screening is by expression of nucleic acid. 



(Amended) The method cTc^m 60, wherein the nucleic acid sequence is mutated by 
a method selectedjr^the group consisting of error-prone PCR, shuffling, 
olieonucleotide-directed mutagenesis, Assembly PCR, sexual PCR mutagenesis, in vivo 
mutagenesis, cassette mutagenests, recursive ensemble mutagenesis, exponential 



Amendment In Response to May 2, 2002 Office Act.on 
U.S. Serial No. 09/663,620 
Filed: Sept. 15,2000 
Applicant: Jay M. Short 



65 



NEWYORK 50822vl 





PATENT 
Dkt. No. DIV- 1140-3 




i 




ensemble mltage nesis ' site-specific mutagenesis, ligation reassembly, GSSM and any 



combination tnereof. 



88. (Amended) 



method of claim 63, wherein the nucleic acid sequence is mutated by 



error-prone PCR. 

89. (Amended) TheVethod of claim 63, wherein the nucleic acid sequence is mutated by 
shuffling. 

90. (Amended) The m\thod of claim 63, wherein the nucleic acid sequence is mutated by 
oligonucleotide-directeH mutagenesis. 

91. (Amended) The method of claim 63, wherein the nucleic acid sequence is mutated by 

assembly PCR. 

92. (Amended) \e method of claim 63, wherein the nucleic acid sequence is mutated by 

sexual PCR mutagenesis. 

93. (Amended) The method \f claim 63, wherein the nucleic acid sequence is mutated by 

in vivo mutagenesis. 

94. (Amended) ThejjsUwd^laim' 63 > wherein the nucleic add SeqUe " Ce ^ 



cassette mutagenesis. 

95. (Amended) The method of cliim 6/, wherein the nucleic acid sequence is mutated by 
recursive ensemble mutagenesis.^ 

(Amended) The method^ clail 63, wherein the nucleic acid sequence is mutated by 
exponential ensemble^friutagenesis. 
97. (Amended) The method of claim ^3, wherein the nucleic acid sequence is mutated by 

site-specific mutagenesis. 



96. 
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(Amended) \The method of claim 63, comprising screening the clone of (c) for a 
further specified protein or enzymatic activity, prior to mutating the nucleic acids. 



99. The method of cLm 63, wherein the library is generated in a prokaryotic cell. 

1 00. The method of cla\m 63, wherein the library is generated in a Streptomyces sp. 

101. The method of clairV 1 00, wherein the Streptomyces is Streptomyces venezuelae. 

102. The method of claim W wherein the prokaryotic cell is gram negative. 

1 03. The method of claim 99, wherein the prokaryotic cell is a Bacillus sp. 

1 04. The method of claim 991 wherein the prokaryotic cell is a Pseudomonas sp. 




05. (Amended) The methfod of claim 63, wherein the library is screened by contacting a 
clone of the library with a\substrate, wherein a bioactivity or biomolecule produced by 
the clone is detectable by a\difference in the substrate prior to contacting with the clone 



as compared to after contacting. 



1 06. The method of claim 63, wheVein the library is normalized before screening the library. 



a 



107. (Amended) The method of Alaim 63, wherein the biomolecule is a gene cluster or 



fragment thereof. 



108. (Amended) The method of cla^m 63/^ierein the biomolecule is a polypeptide in a 
metabolic pathway. 

1 09. (Amended) A method fot\jdentifyin^/a bioactivity or a biomolecule of interest, 
comprising: 

a) screening a lib^^fa specified bioactivity or biomolecule wherein the library is 
generated from pooling individual gene libraries generated from the nucleic acids 
obtained directly from each of a blurality of isolates; 
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b) 



mutating a 



mcleic acid sequence contained in a clone having the specified 



c) 



bioactivity cV biomolecule; and 

screening theVutated nucleic acid sequence to obtain the biomolecule or the 



bioactivity of interest. 
1 10. (Amended) A metho\ of identifying a bioactivity or biomolecule of interest, 

comprising: 

a) screening a libraryW clones generated from nucleic acids obtained directly from 
an enriched population of organisms for a specified bioactivity or biomolecule; 
mutating a nucleic a\id sequence contained in a clone having the specified 



b) 



c) 



bioactivity or biomolecule; and 

screening the mutated\nucleic acid sequence to obtain the biomolecule or the 



bioactivity of interest. 

HI. (Amended) A method for identifying a bioactivity or a biomolecule of interest, 



comprising: 

incubating nuc 



a) 



b) 



leic acids Obtained directly from a mixed population of organisms 
with a^eSst^ne oligonucfeotia^probe comprising a detectable molecule and at 
least a portion of Wleicicid seqlnce encoding a molecule of interest under 
such conditions and\uch til to>w interaction of complementary sequences; 
identifying nucleic ac\ syXccs having a complement to the oligonucleotide 
probe using an anal^elthat ditects the. detectable molecule; 



c) generating a library from the identified nucleic acid sequences; 

d) screening the library for a specified bioactivity or biomolecule; 
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c) mutatinb a nucleic acid sequence contained in a clone having the specified 

bioactivtify or biomolecule; and 
0 screemngtthe mutated nucleic acid sequence to obtain the biomolecule or the 

bioactivitybf interest. 

1 2. (Amended) A m\thod for identifying a bioactivity or a biomolecule of interest, 

comprising: 

a) co-encapsulalng in a microenvironment nucleic acids obtained directly from a 
mixed populalon of organisms, with at least one oligonucleotide probe 
comprising a dltectable molecule and at least a portion of a nucleic acid sequence 
encoding a mollcule of interest under such conditions and for such time as to 
allow interaction of complementary sequences; 

b) identifying encapsulated nucleic acids containing a complement to the 
oligonucleotide plbe encoding the molecule of interest by separating the 
encapsu.ated nuclL acids with an analyzer that detects the detectable molecule; 

c) g eneratiflg4i4ibf^ separated encapsulated nucleic acids; 

d) scCning the librarAfor Specified bioactivity or biomolecule; 

e) mutating a n\cleic ac\d seo/ence contained in a clone having the specified 
bioactivity or hiomokeule; and 

f) screening then^d \>clcic acid sequence to obtain the biomolecule or the 

bioactivity of interest. 

, 1 3. (Amended) A method for iden\ifying a bioactivity or a biomolecule of interest, 

comprising: 
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a) 



} 



b) 



c) 



d) 



e) 



co-encapWing in a — nucleic acids obtained directly from an 
isolate of Led population of organism, with a, least one oligonucleotide 
probe coniing a detectable marker and a, least a portion of a polynucleotide 
sequence eniding a molecule having a bioactivity of interest under such 
conditions ifor such time as to allow interaction of complementary sciences; 
identifying enclpsulated nucleic acids containing a complement to the 
oHgonucleotidelobe encoding the moiecule of interest by separating the 

, \ * with an analyzer that detects the detectable marker, 
encapsulated nucleic acids with an analyzer 

generating a libra! from the separated encapsulated nucleic acids; 
screening the libral for a specified bioactivity or biomolecule; 

I a in a rlnne having the specified 

mutating a nucleic kid sequence conta. ,«d in a clone g 



bioactivity or biomolecule; and 



f) 



screening 



the mutatefl nucleic acid sequence to 



obtain the biomolecule or the 



bioactivity of interest. 



114. (Amended) A rnethodfwobta^g 



a bioactivity or a biomolecule of interest, 



comprising: 

co-encapsulating \\a midroenvj 

of LixeVpopulation of organisms, with at least one 



a) 



iLment nucleic acids obtained directly from one 



or more isolates 



ol i g onuc.eo,,de promising a detectable marker and a, leas, a portion of a 
p„,y„uc,eotide sequence encoding a molecule having a bioactivity of interest 
und er such conditions and fo\suc h time as to allow interaction of complementary 

sequences; 
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b) 



c) 



d) 



e) 



0 



115. (Amended) A 



comprising: 



identifying encapsulated nucleic acids containing a complement to the 
oligonucleotide probe encoding the molecule of interest by separating the 
encapsulate^ nucleic acids with an analyzer that detects the detectable marker; 
generatmg a library from the separated encapsulated nucleic acids; 
screening thelibrary for a specified bioactivity or biomolecule; 
mutating a nleic acid sequence contained in a clone having the specified 
bioactivity or qiomolecule; and 

screening the nltated nucleic acid sequence to obtain the biomolecule or the 

bioactivity of interest. 

method, for identifying a bioactivity or a biomolecule of interest, 



a) 



co-encapsulating ih microenvtronment nucleic acids obtained directly from a 
mixture of isolates \f a mixed population of organisms, with at least one 



oligonucleotide probfe comprising 



a detectable marker and at least a portion of a 



molecule having a bioactivity of interest 



polynucleotide sequeke encoding a 

in d for such time as to allow interaction of complementary 



b) 



under such cj 



sequences; 

identifying encapyated^cleic acids containing a complement to the 

,ding the molecule of interest by separating the 



c) 



d) 



oligonucleotide pro^eem 

encapsulated^ucleic acids\with an analyzer that detects the detectable marker, 
generating a library from th\ separated encapsulated nucleic acids; 
screening the library for a specified bioactivity or biomolecule; 
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e) 



mutating' 



te a nnCeic acid seance gained I. a Con. having *e specif 



bioactivity or biorWcule; and 

A mutated nucleic acid sequence to obtain the biomolecule or the 



0 



screening 



116. 



ZZZA**** «—* - — • comprising: crea,ins a DN A 

obtained directly from an environmental source; 



library comprised of DSrfA molecules 
introducing at least one Ltation into a 



DNA molecule from said library to create a 



mutagenic DNA molecW; and screening 



for a desired bioactivity or biomolecule 



containing a mutation. 



117. The 



met nod of claim 1 16, vWin .he DNA modules are 



obtained from uncultivated 



organisms in the environmental source. 

\ . ft L 0 „, i^act one mutation comprises 

. i P i Q ; m 1 17 whWein introduction of the at least one 
1 18 The method of claim 1 1 /, wrerei" 



119. 



directed evolution mutagenesi^. 

(Amen ded) Th e m echod of dai^iZ^con^ising ,he step of: 




expressing 



mutation. 



the mutagenized molVcule to create a 



bioactivity or biomolecule containing a 



r , • iiK wheteinkb/DNA molecules are genomic DNA. 
1 20 The method of claim 1 1 6, wheteinjroe ui 

* , • ii* wh JAe mutagenized DNA molecule includes a gene 
132 The method of claim 1 16, where\n me mu g 



cluster. 



133. 



The method of claim 1 1 6, wherein th^mutag 
operons, or portions thereof. 



enized DNA comprises one or more 
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134. 



The method of cL 1 33, wherein t he operon, or portions .hereof, eneodes a compiete or 



partial metabolic pathway. 




^^^U^^*. wherein the operon produees a polyketide 



synthase. 



136. 



-— suitabie for vetennary use. 




37. 



^T^^ > ^ wherein the DNA molecules are inserted int0 a 

vector prior to said creating a DNA library.^ 

u „ f , m H7 Wherein the vector is selected from viral particles, baculovirus. 
1 38 The method of claim 1 37, ^herein me vet 

phage, piasmids, phagemid . cosmids, fosnrids, bacteriai artificia, chromosomes, and 



viral DNA. 



139. 



ironmental sample is selected from, soil, water, 



140. 



141. 



The method of claim 1 16, wfterein the envi 
permafrost, materials of volcanic origin, and plants. 

The method of Cairn 139, whLn the environmental samp, is obtained from An* 



DNA molecules obtained in step a) are enriching 




Antarctic or tropfcal areas 
The method of claim 1 l6,Vherain thj 
for a particular organism or\orgaMms of interest. 

4 L DNA molecules are derived from a plurality of 



1 42. The method of claim 1 1 6, 



donor organisms. 



, 43. The method of claim 1 1 6, where thW screening 



comprises activity or hybridization 



screening. 
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144. A 



comprising: 
a ) selecting a^/i 



M , yP e DNA sequence from a Ubrary of DNA sequences tolttd 
from a r,e,erogeneo\s portion of microorganisms; 

b) ^^^^^^"^'^ 

mutated DNA sequence; and 

V u* n encoded by the mutated DNA sequence provides 

whVther a protein encoaea uy 

■ • Iterest in companson to a protein encoded by the wild-type 
an improved activity of \nterest in comp 



c) 



determining 



DNA sequence. 



145 . The method of claim ^wherein the library of 



DNA sequences is a library of cDNA 



146. 



SeqUenCeS ' \ • Produced by a method selected from 

The method of claim 144, ^herein the mutation is introduced by 



-prone PCR, shufflingloligonuc 



leotide-directed mutagenesis 



, assembly PCR, sexual 



• • V n mUenesis, cassette mutagenesis, recursive ensemble 
PCR mutagenes£ 1 »U^mVtagenesis, 



mutagenesis, expoi 



Lential ensfemblKmutagenesis 



147. The 



method of claim\l44,con\prisjAg screening 



and site-specific mutagenesis, 
the library for an additional DNA 



sequence that prov 



ld esWac.#y of inreresupnorro inducing a m-ion in.o Che 



wild-type DNA sequencX 
148 . The method of claim 144, when 
improved enzymatic activity. 



L the improved activity of interest comprises an 
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150 . t,.^^*^--^— -* , ° 4 "^ 

hybridization probe bind to a solid phase. 

151. Thememou v microorganisms selected 
, 5 , Tbe^ofCai.isVwhere.n.HeproUtyotesco.pnsent.cto 

from Eubacteria and Arclbacteria. 

, h d of c,a, m .i*^" *" « ^ C ° mPriSe eUkary °' eS ' 
,53. The method of cla.m m.l ™„ a „i sm s selected 

- ! r:::::4.~ — — — 



156. 



u «hta<; nsvchrophiles and psychrotropes. 
thermophiles, hyperthermoph\les, psycnr p 



h n * the acuity of a protem encoded by a nuclide sequence, said 
,57. A method for enhancing the acuity 

method comprising: 

.j^L sequences encoding enzymes having a common 
v i S olati02 r aU©asWw«-S ej ^! que 

^Z^^nces, wherein the hbrary of gene sequences „ 
characteristic from a hbra\y of gdne seq 

Ak nobulition of microorganisms; 
derived from a heterogeneous popular. 



b ) mutating the gene s< 



inces selected in (a); and 

c) screening the mutated gene 

pro tein having an enhanced^ of interest. 



fences to identify a gene sequence that encodes 
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• rt» «ene sequences comprises a method 
The method otclrim 1 57, wherein mutat.ng the gene seq 

w e PCR shying, oHgonudeotide-directed mutagenes.s, 
selected from eWor-pronePCR,shu g ^ mutagene sis, 

assembly rCRV*'" 8 ^'" 

\ •« exoonential ensemble mutagens and s,te sp 

recursive ensemble mutagenests. exponent 



mU,ageneSiS ' * . „ library of gene sequences comprises cDNA 

159 . Theme.hodofciair^.where.nthehbraryofg 

sequences. \ nrokaryotes. 

\ . • ^microorganisms comprise proKdiy 
m , Th eme,hodofc,aimW,where,n t hem,cro msse , ecled 
161 . T he m e,hodo f c,aim,y.wberein,hepro k ar y o,esco m pnscm, 



from Eubacteria and ArWbacteria. 



1 62. The method of claim nv micro oroanisms selected 

, 63 . Themeth.oUla.m.Awhereintheeu.aryotescompnsem.croo^ 

from fungi, algae and proW extrem eophiles. 

, ■ ,„Vherein the microorganisms compnse extremeop 

164 . T heme.hodofc,a,ml57,Vhere,n 



165. The met 



1 



claim i-"> „u;w 
\ elected from thermophiles 

^^Aerein the extremeophiles are selected 

^ u-ip\svchroj)>iles and psychrotropes. 
hyperthermophiles^ychrop^ , v is an enzymatic activity. 

, f 1,5m WhU" the impr ° Ved aCUV y 
66. The method of claim iwwrw 



Please enter 



the following new claims: 




167. (New) 



„ f laifcn!33 wherein the operon produces a polyketide 
The method ofclaity UJ,wn 
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ethod of claim 133, wherein 



the operon produces an anti-cancer 



of claim 133, wherein the operonproda 



ces an 
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